A 61-year-old woman was admitted to our hospital because of muscle paralysis and was found to have severe hypokalemia. A gallium-67 scintigram revealed a positive accumulation in the bilateral salivary glands, and a labial minor salivary gland biopsy demonstrated a massive lymphocyte infiltrate around the salivary ducts. She was diagnosed with Sjögren's syndrome (SS) associated with renal tubular acidosis. Renal biopsy revealed tubulointerstitial nephritis with a mild focal infiltration of lymphocytes and plasma cells. These pathological features were compatible with SS with renal involvement. Acidosis and hypokalemia were corrected with sodium bicarbonate and potassium chloride, which relieved the patient's symptoms. Although steroid therapy has been reported to be effective in SS-associated tubulointerstitial nephritis, the patient's serum potassium level could be controlled without administering steroids during the first admission. Five years later, she was admitted again because of severe liver dysfunction attributed to autoimmune hepatitis. Oral administration of prednisolone resulted in the normalization of her transaminase levels, and the control of her serum potassium level became easier. It has been reported that patients with SS with salivary gland involvement tend to have hepatic complications, and those with hepatic complications tend to have renal involvement. Physicians should be aware of hepatic involvement, even if there is no liver dysfunction at the initial diagnosis of SS with salivary gland and renal involvement. It remains uncertain whether the administration of a low dose of steroids before the onset of autoimmune hepatitis might have prevented the development of liver dysfunction in our patient. (J Nippon Med Sch 2018; 85: 117 123) 
Introduction
Sjögren's syndrome (SS) may be associated with extraglandular involvement in several different organs 1, 2 . Tubulointerstitial disease in the kidneys is common in SS, with the major presenting feature being distal renal tubular acidosis (RTA) 3 6 . Steroids have been reported to be effective for interstitial nephritis complicating SS 7 9 . Antineutrophil cytoplasmic antibodies (ANCAs) are known to stain positive in some cases of SS 10, 11 , and vasculitis is included in extraglandular manifestations of SS 1, 2 . Therefore, patients with SS may have ANCA-associated vasculitis (AAV) 12, 13 . Hepatic complications, including autoimmune hepatitis, are also some of the extraglandular manifestations of SS 1 . The prevalence of autoimmune hepatitis in patients with primary SS is approximately 1 to 4% 14 17 . We have recently encountered a case of SS com- (Fig. 1) . We diagnosed the patient with SS associated with type I RTA, based on revised Japanese criteria for SS 18 . To evaluate the renal tubulointerstitial lesion, we performed a renal biopsy on the 11th hospital day. Specimens from the renal biopsy showed mild infiltration of lymphocytes and plasma cells in the tubulointerstitium. There was very little inflammation in the glomerular region (Fig. 2) . We attributed the 
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Fig . 2 Light microscopic findings of a renal biopsy specimen. In the renal cortex, a mild focal inflammatory infiltrate (arrowhead in A and B) is seen in the interstitium (A, B: HE stain, A: ×200, B: ×400). The renal biopsy tissue included 18 glomeruli that showed only minor abnormalities. There are inflammatory infiltrates indicating focal tubulitis (arrow in C) and peritubular capillaritis (arrowhead in C) (C: HE stain, ×600). The interstitial infiltrate includes many CD3 + T cells (arrow in D) and CD138 + plasma cells (arrow in F), and only a few CD20 + B cells (arrow in E) (D, E, F: ×600), indicating plasma cell-rich interstitial nephritis.
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IgM antibodies were all negative. Anti-mitochondrial M2
antibodies were also negative. It became difficult to control the serum potassium level, and her hypokalemia recurred ( Table 2) . She was admitted again to clarify the cause of liver dysfunction. A liver needle biopsy was performed and revealed that the cause of her liver dysfunction was interface hepatitis characterized by infiltration of lymphocytes and plasma cells around the hepatic por- tal canal (Fig. 3) ; this was followed by the diagnosis of autoimmune hepatitis, based on revised criteria of the International Autoimmune Hepatitis Group
19
. Treatment with oral prednisolone (40 mg/day) was initiated, and AST and ALT levels gradually returned to normal level (Fig. 4) . She was discharged on the 35th hospital day with continued outpatient follow-up.
Discussion
The spectrum of SS extends from autoimmune exocrinopathy to systemic involvement, including renal involvement 1,2 , with interstitial nephritis being a common manifestation 3 6 . In this report, we presented a case of PR3-ANCA-positive SS associated with interstitial nephritis and delayed onset autoimmune hepatitis. Vasculitis is also one of the extraglandular manifestations of SS 1,2 , and
ANCAs have been reported to be in association with SS 10, 11 . AAV is sometimes associated with interstitial nephritis 12, 13 . Therefore, it was unclear whether our patient's interstitial nephritis was due to AAV or was an extraglandular manifestation of SS.
Interstitial infiltration of leukocytes may occur in both SS and AAV. A characteristic histological feature of interstitial nephritis in AAV is extensive infiltration of neutrophils 20 , whereas the findings in SS are focal and diffuse infiltration of lymphocytes and plasma cells 3 .
However, while those are reported as typical histological features in AAV and SS, there may be an overlap, with plasma cells 20 as well as lymphocytes 13 observed in some cases of AAV. Therefore, we could not distinguish whether interstitial nephritis in the present case was due to SS or AAV, although her renal biopsy demonstrated plasma cell-rich interstitial nephritis (Fig. 2) , which is typical in SS as noted above.
RTA is common in SS, with the major presenting feature being distal RTA 3 6 . Because of the hypokalemia and the positive urine anion gap demonstrated on the first admission, we diagnosed the patient with distal RTA.
Moreover, the serum level of uric acid was low, and the urinary level of β2-MG was elevated. Thus, we speculate that a disorder of proximal tubular reabsorption of uric acid was also associated with interstitial nephritis in our patient.
Treatment for interstitial nephritis in patients with SS
depends on the severity of the disease. The administration of steroids can be considered in those with severe RTA which is resistant to replacement therapy 1 . Komatsu et al. 7 reported two cases of interstitial nephritis with SS successfully treated with steroid therapy. Kawamoto et al. 8 reported a case of SS-associated interstitial nephritis and interstitial pneumonia that was successfully treated with steroids.
Although steroids are reported to be effective in SSassociated interstitial nephritis, we initially treated our 
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Fig . 4 Clinical course of the patient in the second admission, with the administration of prednisolone resulting in normalization of serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), and potassium. Sk: serum potassium level. Patients with SS sometimes have hepatic complications, including autoimmune hepatitis and primary biliary cholangitis 14, 15, 21, 22 . The prevalence of autoimmune hepatitis varies from 1 to 4% 14 17 . Our patient had no manifestations of hepatic complications during her first admission. It was five years later that she suddenly presented with elevated transaminase levels and recurrence of hypokalemia ( Table 2) . After the diagnosis of autoimmune hepatitis, oral prednisolone was started, along with continued use of sodium bicarbonate and potassium chloride. The onset of autoimmune hepatitis encouraged us to initiate oral prednisolone treatment, resulting in the normalization of her serum potassium level (Fig. 4) . This In addition, Kaplan et al. 22 reported that patients with liver involvement were more likely to have renal manifestations, when compared to those without liver involvement.
Our patient had salivary gland involvement when SS was diagnosed, as demonstrated by the positive Gallium-67 scan and the labial minor salivary gland biopsy ( Fig. 1   B and Fig. 1C) , and interstitial nephritis as demonstrated by the renal biopsy (Fig. 2) , but her liver was normal at that time. Based on the findings of Umemura et al. 21 and Kaplan et al. 22 , our patient was at risk for eventual he- 
